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Endpoint Type Endpoint Value Error Range Units Sex Life Stage Location Note Reference

Age at Fledging, Metamorphosis, Weaning 5-6 wks NR Santa Cruz; CAJuvenile     a     1

Age at Sexual Maturity 1 yr B Santa Cruz; CAAdult     b     1

Age at Sexual Maturity 9-10 mo B Monterey; CAJuvenile     c     2

Body Weight - Mean 64.2 20.0 - 106.0 g B Lab     d     3

Body Weight - Mean 163.4 115.0 - 229.0 g B Lab     e     3

Body Weight - Mean 9.3 7.7 - 12.6 g B Lab     f     3

Body Weight - Mean 500 - 800 g B Alameda; Santa Clara; CAAdult     g     4

Body Weight - Mean 483.8 - 552.5 g F CAAdult     h     5

Body Weight - Mean 526 6 SE g F Santa Cruz; CAAdult     i     6

Body Weight - Mean 571 6 SE g F Santa Cruz; CAAdult     j     6

Body Weight - Mean 589 12 SE g F Santa Cruz; CAAdult     k     6

Body Weight - Mean 592 491-774 g F CAAdult     l     7

Body Weight - Mean 516 104.5 321-892 g F Solano; Yolo; CAAdult     m     3

Body Weight - Mean 560 - 764.8 g M CAAdult     n     5

Body Weight - Mean 707 5 SE g M Santa Cruz; CAAdult     o     6

Body Weight - Mean 814 22 SE M Santa Cruz; CAAdult     p     6

Body Weight - Mean 696 600-923 g M CAAdult     q     7

Body Weight - Mean 677 113.5 480 - 1009 g M Solano; Yolo; CAAdult     r     3

Body Weight - Mean see citation g B Alameda; Santa Clara; CABoth Adult and Juv.     s     4

Body Weight - Mean 373 150.5 99 - 686 g F Solano; Yolo; CAJuvenile     t     3

Body Weight - Mean 528 208.7 74 - 885 g M Solano; Yolo; CAJuvenile     u     3

Body Weight - Mean 100 g NR CAJuvenile     v     5

Body Weight - Mean 8.9 g NR LabJuvenile     w     5

Body Weight - Mean 61 g NR CAJuvenile     x     7

Body Weight - Mean 397.3 106.9 - 806.2 g F Monterey; CANR     y     8

Body Weight - Mean 512.4 91.9 - 942.4 g M Monterey; CANR     z     8

Body Weight - Mean 531 75 g NR LabNR    aa     9

Body Weight - Mean 402.3 g NR Orange; CANR    ab    10

Body Weight - Mean 599.6 g NR Orange; CANR    ac    10

Clutch or Litter Size 8.5 - 9.7 embryos/fe

male

F Tulare; CAAdult    ad    11

Clutch or Litter Size 7.9 0.3 SE young/litter F Santa Cruz; CAAdult    ae     6

Clutch or Litter Size 6.7 0.3 SE young/litter F Santa Cruz; CAAdult    af     6

Clutch or Litter Size 6.25 2 - 9 young/litter F Alameda; Santa Clara; CAAdult    ag     4

Clutch or Litter Size 4 - 11 young/litter F CAAdult    ah     7

Clutch or Litter Size 8.3 young/litter F Santa Cruz; CAAdult    ai    12

Clutch or Litter Size 6.9 young/litter F Santa Cruz; CAAdult    aj    12

Clutch or Litter Size 5.46 - 6.44 young/litter F ORAdult    ak    13

Clutch or Litter Size 5.5 - 8.1 embryos/fe

male

F CAAdult    al    14

Clutch or Litter Size 7.5 5 - 12 young/litter F Monterey; CAAdult    am     8

Clutch or Litter Size 6.09 1 - 9 young/litter F Solano; Yolo; CAAdult    an     3

Clutches or Litters per year 1 - 2 litters/yr F Tulare; CAAdult    ao    11

Clutches or Litters per year 1 litters/yr F Alameda; Santa Clara; CAAdult    ap     4

Clutches or Litters per year 1 litter/yr F CAAdult    aq     7
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Clutches or Litters per year 1 litter/yr F Santa Cruz; CAAdult    ar     1

Dietary Composition see citation % NR Madera; CANR    as    15

Duration of Incubation or Gestation 28-30 d F Santa Cruz; CAAdult    at     1

Food Ingestion Rate 6.85 - 29.3 g dry wt/d B CAAdult    au     5

Food Ingestion Rate 22.5 12.4 - 31.1 g dry

wheat/squir

rel x day

B LabBoth Adult and Juv.    av     5

Growth Rate see citation g/d B Lab    aw     3

Home Range 615 - 902 m2 F Alameda; CAAdult    ax    16

Home Range 0.59 0.12 - 1.62 acres F Alameda; Santa Clara; CAAdult    ay     4

Home Range 4217.07 1515.67 SD m2 F Yolo; CAAdult    az    17

Home Range 270 41.2 SE m2 M Alameda; CAAdult    ba    16

Home Range 309.3 41.4 SE m2 M Alameda; CAAdult    bb    16

Home Range 313.3 - 375.9 m2 M Alameda; CAAdult    bc    16

Home Range 0.36 0.06 - 0.74 acres M Alameda; Santa Clara; CAAdult    bd     4

Home Range 5466.78 1897.19 SD m2 M Yolo; CAAdult    be    17

Home Range 400 ft B CABoth Adult and Juv.    bf     5

Longevity 3+ yrs M Alameda; Santa Clara; CAAdult    bg     4

Longevity 5 yrs M Monterey; CAAdult    bh     8

Longevity 5 yrs NR CAAdult    bi     7

Metabolic Rate 0.75 0.21 SE ml O2/g/ h B LabAdult    bj    15

Metabolic Rate see citation ml O2/g/hr NR LabNR    bk    18

Population Density 2.3 #/acre B CAAdult    bl     5

Population Density 70.4 - 92.5 #/ha B Alameda; CAAdult    bm    16

Population Density 70.4 - 92.5 #/ha B Alameda; CAAdult    bn    19

Population Density 32.0 16.23 SD 8.6-52.1 #/ha NR Contra Costa; CAAdult    bo    20

Population Density 7 #/acre B Alameda; Santa Clara; CABoth Adult and Juv.    bp     4

Population Density 20 #/acre NR Contra Costa; CANR    bq     7

Population Density 76 #/acre NR Contra Costa; CANR    br     7

Survival/ Mortality 36.1 - 51.6 % B CAJuvenile    bs     5

Time of Mating/ Laying Jan. - Feb. B CAAdult    bt     5

Time of Mating/ Laying Feb. - Apr. B Tulare; CAAdult    bu    11

Time of Mating/ Laying Feb. - Mar. B Santa Cruz; CAAdult    bv     1

Time of Mating/ Laying Feb.-Mar. B Alameda; CAAdult    bw    19

Time of Mating/ Laying Mar. - Apr. B Solano; Yolo; CAAdult    bx     3

Time of Migration or Dispersal June - Aug. B Monterey; CAJuvenile    by    21

Time of Molt May B Alameda; Santa Clara; CAAdult    bz     4

Time of Molt June B Monterey; CABoth Adult and Juv.    ca     8

Time of Molt April; June; July NR Santa Cruz; CANR    cb    12

Time of Torpor or Hibernation July - Dec. F Santa Cruz; CAAdult    cc     1

Time of Torpor or Hibernation May/June - Oct. M Santa Cruz; CAAdult    cd     1

Time of Torpor or Hibernation see citation B Monterey; CABoth Adult and Juv.    ce     2

N=NR; University of California, Santa Cruz Campus [lat., 37^oN; long., 122^oW]

__________________________________________________

Notes

    a

04/15/99  1:59 pm



Exposure Factors for California Ground Squirrel (Spermophilus beecheyi)

Page 3

N=NR; University of California, Santa Cruz Campus [lat., 37^oN; long., 122^oW]    b

N=NR; Santa Barbara; Bell Ranch; Hastings Reservation    c

N=22; Age=4 wks; see citation for weekly average weights from 0-7 wks    d

N=13; Age=7 wks; see citation for weekly average weights from 0-7 wks    e

N=34; Age=0 wks; see citation for weekly average weights from 0-7 wks    f

N=NR; Calaveras Reservoir    g

range of monthly mean weights over 4 yrs; N= 5 - 58/mo; Jan. - Mar.; San Joaquin Experimental Range    h

N=233; Condition=non-reproductive; University of California, Santa Cruz Campus ( elev., 120 m) [lat., 37^0W; long., 122^oW]; see citation for figure of seasonal changes in weight    i

N=100; Condition=lactating; University of California, Santa Cruz Campus ( elev., 120 m) [lat., 37^0W; long., 122^oW]    j

N=41; Condition=pregnant; University of California, Santa Cruz Campus ( elev., 120 m) [lat., 37^0W; long., 122^oW]    k

N=10    l

N=112; Davis and Dixon; see citation for seasonal changes in weight    m

range of monthly mean weights over 4 yrs; N=4 - 63/mo; Jan. - Mar.; San Joaquin Experimental Range    n

N=306; Condition=reproductively active; University of California, Santa Cruz Campus ( elev., 120 m) [lat., 37^0W; long., 122^oW]    o

; N=56; Condition=non-reproductive; University of California, Santa Cruz Campus ( elev., 120 m) [lat., 37^0W; long., 122^oW]    p

N=10    q

N=61; Davis and Dixon; see citation for seasonal changes in weight    r

figure of monthly changes in body weight; N=2 - 106/sample; Calaveras Reservior    s

referred to as "young females"; N=115; Davis and Dixon    t

referred to as "young males"; N=124; Davis and Dixon    u

weight of young at first appearance above ground; N=NR; San Joaquin Experimental Range    v

weight at birth; N=6 litters (42 animals); Age=0 d    w

N=1; Age=10 d    x

N=373; yr-round; Hastings Natural History Reservation; see citation for figures of seasonal changes in weight and tables of organ weights    y

N=397; yr-round; Hastings Natural History Reservation; see citation for figures of seasonal changes in weight and tables of organ weights    z

N=6; captured at University of California, Riverside   aa

N=10; July; University of California, Irvine   ab

N=10; February; University of California, Irvine   ac

N=NR; Coho creek   ad

N=47; Condition=multiparous; University of California, Santa Cruz Campus ( elev., 120 m) [lat., 37^0W; long., 122^oW]   ae

N=26; Condition=primiparous; University of California, Santa Cruz Campus ( elev., 120 m) [lat., 37^0W; long., 122^oW]   af

N=8 litters; Calaveras Reservoir   ag

based on embryo counts; N=NR   ah

N=20; Condition=multiparous; University of California,  Santa Cruz Campus [lat., 37^oN; long., 122^oW]   ai

N=14; Condition=primiparous; University of California,  Santa Cruz Campus [lat., 37^oN; long., 122^oW]   aj

range of means for 2 sites; N=9-13/site; Douglas and Benton counties {lat., 43-44.5^oN]   ak

range of means; N=NR   al

estimated from embryo or embryo scar counts; N=40; Hastings Natural History Reservation   am

based on embryo and placental scar counts; N=148; Davis and Dixon   an

evidence for 2nd litter in 20% of reproductively active females; N=NR; Coho creek   ao

N=NR; Calaveras Reservoir   ap

N=NR   aq

N=128; University of California, Santa Cruz Campus [lat., 37^oN; long., 122^oW]   ar

list of mean % of 25 items in monthly diets, based on stomach contents; N=12-40/mo; San Joaquin Experimental Range   as

N=128; University of California, Santa Cruz Campus [lat., 37^oN; long., 122^oW]   at

range of total food weight for observed individuals; N=6; Apr. - Dec.; San Joaquin Experimental Range; see citation for detailed list of food item weights (plant dry and wet weights)   au

N=9 animals; mid-summer   av

figure of body weight  changes over time; N=6 litters; Age=0-50 d   aw

range of means for 2 yrs; N=0-12/yr; Feb - July; Camp Ohlone [lat., 37^o29'N; long., 121^o45'W]   ax
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above ground area occupied for at least one mo; N=51; Calaveras Reservoir   ay

N=5; Mar. - June; Capay  (elev., 305 m)   az

N=12; Condition=postbreeding; Feb - July; Camp Ohlone [lat., 37^o29'N; long., 121^o45'W]   ba

N=21; Condition=breeding; Feb - July; Camp Ohlone [lat., 37^o29'N; long., 121^o45'W]   bb

range of means for 2 yrs; N=11/yr; Feb - July; Camp Ohlone [lat., 37^o29'N; long., 121^o45'W]   bc

above ground area occupied for at least one mo; N=21; Calaveras Reservoir   bd

N=2; Mar. - June; Capay  (elev., 305 m)   be

diameter of "typical" home range; N=NR; San Joaquin Experimental Range; see citation for seasonal average monthly movement (ft)   bf

oldest individuals recaptured; N=2; Calaveras Reservoir   bg

longest record of lifespan; N=NR; Hastings Natural History Reservation   bh

N=NR   bi

resting oxygen consumption at 25-28C; N=26; captured at San Joaquin Experimental Range; also reported as 84 cal/g/d; see citation for estimated seasonal energy requirements (kcal/ha/d)   bj

figure of oxygen consumption at ambient temperatures (15-35C); N=10/group; captured at University of California, Irvine   bk

five year average; N=275; San Joaquin Experimental Range   bl

range of means for 2 yrs; N=NR; Feb - July; Camp Ohlone [lat., 37^o29'N; long., 121^o45'W]   bm

range over 2 yrs; N=NR; Feb.-Mar; Camp Ohlone, East Bay Regional Park District   bn

N=5 study sites; Dec. - Apr.; Concord Naval Weapons Station; "high burrow density"   bo

N=NR; Calaveras Reservoir; see citation for figure of seasonal changes in abundance   bp

N=3 counts; July; Walnut Creek; after breeding season; mowed field   bq

N=3 counts; July; Walnut Creek; after breeding season; south facing hill side   br

% tagged young surviving to following year to become breeding adults; range over 3 yrs; N=321 - 339/yr; San Joaquin Experimental Range   bs

San Joaquin Experimental Range   bt

N=NR; Coho creek   bu

N=NR; University of California, Santa Cruz Campus [lat., 37^oN; long., 122^oW]   bv

breeding; N=NR; Camp Ohlone, East Bay Regional Park District   bw

N=NR; Davis and Dixon   bx

dispersal of young; N=NR; Hastings Natural History Reservation   by

N=NR; Calaveras Reservoir   bz

molt of juvenile or adult pelage; N=NR; Hastings Natural History Reservation   ca

N=NR; University of California,  Santa Cruz Campus [lat., 37^oN; long., 122^oW]   cb

months of estivation; N=128; University of California, Santa Cruz Campus [lat., 37^oN; long., 122^oW]   cc

months of estivation; N=144; University of California, Santa Cruz Campus [lat., 37^oN; long., 122^oW]   cd

figure of seasonal activity patterns, including hibernation; N=NR; Santa Barbara; Bell Ranch; Hastings Reservation   ce

Holekamp, K.E., S. Nunes and F. Talamantes. 1988. Patterns of progesterone secretion in free-living California ground squirrels (Spermophilus beecheyi). Biol. Reprod. 39(5):1051-1059.

References

    1

Dobson, F. Stephen and David E. Davis. 1986. Hibernation and sociality in the California ground squirrel. J. Mammal. 67(2):416-421.    2

Tomich, P. Quentin. 1962. The annual cycle of the California ground squirrel. Univ. Calif. Publ. Zool. 65:213-282.    3

Evans, F. C. and R. Holdenried. 1943. A population study of the Beechey ground squirrel in central California. J. Mammal. 24(2):231-260.    4

Fitch, Henry S. 1948. Ecology of the California ground squirrel on grazing lands. Am. Midl. Nat. 39:559-596.    5

Holekamp, Kay  E. and Scott Nunes. 1989. Seasonal variation in body weight, fat, and behaviour of California ground squirrels (Spermophilus beecheyi). Can. J.  Zool. 67(6):1425-1433.    6

Grinnel, J. and J.S. Dixon. 1918. Natural history of the ground squirrels of California. Bull. Calif. State Comm. Hort. 7:597-708.    7

Linsdale, Jean M. 1946. The California Ground Squirrel. Berkeley, CA: University of California Press. 475 p.    8

Chappell, Mark A. 1992. Ventilatory accommodation of changing oxygen demand in sciurid rodents. J. Comp. Physiol., B, Biochem. Syst. Environ. Physiol. 162:722-730.    9

Baudinette, Russel V. 1972. Energy metabolism and evaporative water loss in the California ground squirrel. J. Comp. Physiol. 81:57-72.   10

Simpson, G. L., and T.K. Lamunyon. 1980. Multiple litters in the California ground squirrel, Spermophilus beecheyi fisheri, in Tulare county. Proc. Vertebr. Pest Conf. 9:101-104.   11

Holekamp, Kay E., Scott Nunes, and Frank Talamantes. 1988. Circulating prolactin in free-living california ground squirrels (Spermophilus beecheyi). Gen. Comp. Endocrinol. 71:484-492.   12

Chapman, Joseph A. and Gordon S. Lind. 1973. Latitude and litter size of the California ground squirrel, Spermophilus beecheyi. Bull. South. Calif. Acad. Sci. 72:101-105.   13

04/15/99  1:59 pm



Exposure Factors for California Ground Squirrel (Spermophilus beecheyi)

Page 5

Storer, Tracy I. 1930. Summer and autumn breeding of the California ground squirrel. J. Mammal. 11:235-237.   14

Schitoskey, Frank, Jr. and Sarah R. Woodmansee. 1978. Energy requirements and diet of the California ground squirrel. J. Wildl. Manage. 42(2):373-382.   15

Boellstorff, Diane E. and Donald H. Owings. 1995. Home range, population structure, and spatial organization of California ground squirrels. J. Mammal. 76(2):551-561.   16

Owings, Donald H., Mark Borchert and Ross Virginia. 1977. The behaviour of California ground squirrels. Anim. Behav. 25:221-230.   17

Baudinette, R.V. 1974. Physiological correlates of burrow gas conditions in the California ground squirrel. Comp. Biochem. Physiol., A , Comp. Physiol. 48:733-743.   18

Boellstorff, Diane E., Donald H. Owings, Maria Cecilia T. Penedo and Marta J. Hersek. 1994. Reproductive behaviour and multiple paternity of California ground squirrels. Anim. Behav. 47:1057-1064.   19

Loredo-Prenderville, I., D. Van Vuren , Amy J. Kuenzi, and Michael Morrison. 1994. California ground squirrels at Concord Naval Weapons station: alternatives for control and the ecological consequences. Proc. Vertebr. Pest Conf. 16:72-77.   20

Dobson, F. Stephen. 1979. An experimental study of dispersal in the California ground squirrel. Ecology. 60:1103-1109.   21

*Cal/EPA, OEHHA and the University of California Regents are not responsible for damages of any kind resulting from the use of or reliance on 
information in this report.  Users are encouraged to consult the original data.  Updated: February 1999.

04/15/99  1:59 pm


